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REPORT OF RESULTS—
EVALUATION OF POTENTIAL VAPOR INTRUSION
Intersil/Siemens Site
Indoor Air Study Area
Cupertino, California

1.0 INTRODUCTION

On behalf of the General Electric Company (GE) and SMI Holding, LLC (SMI), AMEC
Environment & Infrastructure, Inc. (AMEC) prepared this Report of Results—Evaluation of
Potential Vapor Intrusion (Report) for the Indoor Air Study Area, which is in the Off-Site Study
Area of the Intersil/Siemens Superfund Site in Cupertino, California (the Site, Figure 1). The
California Regional Water Quality Control Board, San Francisco Bay Region (Water Board)
and the United States Environmental Protection Agency (EPA) requested the collection of
indoor, crawl space, and outdoor air samples to evaluate whether volatile organic compounds
(VOCs) in groundwater, in particular trichloroethene (TCE), are potentially impacting indoor air
guality at 17 residences located north and hydraulically downgradient of the Site and at a
commercial building located east of the Site (Figure 2).

The sampling program was conducted in general accordance with the methods described in
the Work Plan to Evaluate Potential Vapor Intrusion, Intersil/Siemens Site, Indoor Air Study
Area (Work Plan) (AMEC, 2012a), which was approved by the Water Board in a letter dated
May 3, 2012 (Water Board, 2012a). The scope of work described in the Work Plan included
the evaluation of the 17 residential properties, but, as noted herein, only 7 of the 17 residents
elected to participate in the indoor air evaluation. In addition, and at the request of the Water
Board and EPA, the sampling program included the scopes of work described in the following
documents:

e Revised Addendum to Work Plan to Evaluate Potential Vapor Intrusion, Former
AMI Building 700/800 (Addendum) (AMEC, 2012b), dated August 20, 2013, which
included the former American Microsystems, Inc. (AMI) Building 700/800 located at
18880 Homestead Road in Cupertino, California (Figure 2) in the scope of work for
the vapor intrusion assessment. The Addendum was approved by the Water Board
in a letter dated October 23, 2012 (Water Board, 2012b).

e Proposed Sample Locations and Additional Details, Former AMI Building 700/800
(AMEC, 2012c), dated November 27, 2012, described the results of the site walk at
the former AMI building and presented proposed sample locations. The proposal
was approved by the Water Board via email on December 3, 2012.

A description of pertinent background information, methods and procedures for the sampling
program, analytical results, discussion, and conclusions are presented below.
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2.0 BACKGROUND

Groundwater investigations in the Off-Site Study Area began in 1986. The shallowest
groundwater zone in the Off-Site Study Area has been divided into four depth intervals. The
following table presents the approximate depths for the Al, A2, A3, and A4 depth intervals
along the northern edge of Homestead Road and at Lorne Way (Pristine Earth, Inc. [PEI] and
ARCADIS, Inc. [ARCADIS], 2011):

Northern Edge of
Homestead Road Lorne Way
Depth Interval (feet bgs) (feet bgs)
Al 39-55 37-56’
A2 56’-66’ 57-69’
A3 67-82’ 70-82
Ad 85-119.5’ 85-120°

bgs — below ground surface

A detailed description of the history of remedial activities can be found in the Five Year Status
Reports (Geomatrix and LFR Levine-Fricke, 1995, 2000, and 2005; AMEC and LFR, 2009).
Currently, there are three groundwater monitoring wells screened in the A4 depth interval
north of Homestead Road (QH-1A, S1A, and LS-1A). The primary constituent detected in
groundwater at the Site is TCE. TCE has not been detected in wells QH-1A and LS-1A since
the early to mid-1990s; the TCE concentration in well S-1A was 49 micrograms per liter (ug/L)
in 2011 and 36 pg/L in 2012 (AMEC and ARCADIS, 2012 and 2013). Groundwater extraction
from the B zone in the Off-Site Study Area began in 1990 from wells LQ-2B and LR-1B, and
extraction well LQ-1B was added in 1991 as part of the final remedy. Currently, groundwater is
extracted from wells LQ-2B and LR-1B. Groundwater extracted from the B zone in the Off-Site
Study Area is pumped to the former Siemens facility for treatment.

In 2011, a groundwater investigation was performed in the Off-Site Study Area that included a
membrane interface probe (MIP) investigation, grab groundwater sampling, and soil gas
sampling (PEI and ARCADIS, 2011). Concentrations of TCE and cis-1,2-dichloroethene (cis-
1,2-DCE) reported in grab groundwater samples collected from the Al depth interval within the
Off-Site Study Area are shown on Figure 2; concentrations of TCE exceeded 50 pg/L in four
locations (PEI and ARCADIS, 2011). Several other VOCs were also detected in groundwater,
but at much lower concentrations, as noted in the Off-Site Study Area Investigation Report
(PEI and ARCADIS, 2011).

In the same study, soil gas samples were collected from 10 feet bgs at four locations along
Homestead Road (MIP-OS-1 through -4) where elevated concentrations of VOCs were
reported in the grab groundwater samples collected from the Al depth interval (PEI and
ARCADIS, 2011). The following table presents concentrations of TCE and cis-1,2-DCE, in
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units of microgram per cubic meter (ug/m?), reported in these four soil gas samples (PEI and
ARCADIS, 2011):

Sample ID Depth TCE3 cis-1,2-D3CE
(feet bgs) (Mg/m”) (Mg/m”)
MIP-OS-1-SG-10 10 <26 <20
MIP-OS-2-SG-10 10 37 <21
MIP-OS-3-SG-10 10 140 4.1
MIP-OS-4-SG-10 10 <30 <22
Residential Soil Gas ESL" 300 31,0007

TCE, cis-1,2-DCE, and the other VOCs detected were below their respective shallow soil gas
Environmental Screening Levels (ESLs) for the protection of indoor air in residential areas
(Water Board, 2013a).

As discussed in Section 5.4, the sampling conducted during this evaluation of vapor intrusion
reported detectable concentrations of TCE, chloroform, toluene, PCE, and 1,1,1-TCA. Of
these, TCE in groundwater in the Off-Site Study Area is discussed above and chloroform has
never been detected in groundwater at this Site. The occurrence of the remaining constituents
in groundwater in the Off-Site Study Area is described below:

e Toluene has not been analyzed in the Off-Site Study Area monitoring wells
screened in the A4 depth interval since the early 1990s because it was not
detected or was detected at very low concentrations prior to that time, and it was
never detected in groundwater samples collected from the Al through A3 depth
intervals during the 2011 investigation (PEI and ARCADIS, 2011).

e PCE has generally not been detected in the Off-Site Study Area monitoring wells
(which are screened in the A4 depth interval), and it was only detected in 1 (at 3.6
pg/L) of 13 grab groundwater samples collected from the shallowest groundwater
interval (A1 depth interval) during the 2011 investigation (PEl and ARCADIS,
2011). The concentration in the Al depth interval (3.6 pg/L) is well below the
residential ESL for the protection of indoor air of 63 pg/L for a fine/coarse soil
particle size mix. The subsurface consists of interbedded sand, silts, and clays (PEI
and ARCADIS, 2011); therefore, the residential ESL of 63 pg/L for a fine/coarse
mix is applicable for this site.

e 1,1,1-TCA has been detected in one of the four Off-Site Study Area monitoring
wells, which are screened in the A4 depth interval, at a concentration of 3.9 pg/L in
2012 (AMEC and ARCADIS, 2013). 1,1,1-TCA was detected in 5 of 13 grab
groundwater samples collected from the shallowest groundwater interval (Al depth
interval) during the 2011 investigation, at a maximum concentration of 5.3 pg/L
(PEI and ARCADIS, 2011). The highest concentration in the Al depth interval is
well below the residential ESL for the protection of indoor air of 720,000 pg/L for a
fine/coarse mix.

! Environmental Screening Level (ESL), Shallow Soil Gas Screening Levels for Evaluation of Potential Vapor
Intrusion, Table E-2 (Water Board, 2013).
2 No ESL is available for cis-1,2-DCE; the ESL for trans-1,2-DCE is presented as a surrogate.
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3.0 INDOOR AIR STUDY AREA

The Indoor Air Study Area includes 17 residences located between Homestead Road and
Lorne Way, as well as the former AMI building (Figures 1 and 2). The Indoor Air Study Area
was identified based on the locations of grab groundwater samples collected along

Homestead Road from the Al groundwater depth interval where concentrations of TCE
exceeded 50 pg/L. Although VOC concentrations in soil gas samples collected during the 2011
investigation did not exceed the Water Board’s ESLs for the protection of indoor air, the EPA
and Water Board required an evaluation of indoor air at the 17 residences and former AMI
building.

The residential buildings located with the Indoor Air Study Area are one- or two-story, single-
family homes with an attached garage and crawl space beneath the foundation. The homes
were constructed in the 1950s and have a footprint of approximately 1,200 to 1,700 square
feet. The residential lots located in the Indoor Air Study Area are approximately 1/8 acre.

The former AMI building, which is currently occupied by Apple, Inc., is an approximately
60,000-square-foot, two-story commercial building comprised of office space and some limited
lab areas (Figure 3). This building does not have a basement or crawl space.

4.0 OVERALL APPROACH

The vapor intrusion evaluation included the collection and analysis of indoor, crawl space, and
outdoor air samples at buildings within the Indoor Air Study Area. Indoor and crawl space air
samples were collected to directly measure concentrations of chemicals of concern (COCSs) in
groundwater and chloroform at each building sampled (see Section 4.2.4 for additional details
on the COCs and chloroform). Outdoor air samples were collected to evaluate the potential
effects of outdoor ambient air on indoor and/or crawl space air measurements.

The Work Plan (AMEC, 2012a) and Addendum (AMEC, 2012b) indicated that sub-slab
samples might also be collected from the residential and commercial buildings. A crawl space
was present at each of the residential buildings, so crawl space samples were collected
instead of sub-slab samples. No sub-slab samples were collected from the commercial
building at the time of indoor air sampling, at Apple and the building owner’s request.

To preserve the confidentiality of the residential data, each residential building where sampling
was conducted is described in this report using an identification number (i.e., RB1 through
RB7). A confidential sample correlation log was provided to EPA and Water Board with the
addresses associated with each identification number. Samples collected at the former AMI
building were not confidential.

Immediately following sampling, all indoor air, crawl space, and ambient air samples were
submitted to Eurofins Air Toxics Inc. (Air Toxics), a California Department of Public Health—
certified laboratory, and analyzed for selected VOCs (see Section 4.2.4) using EPA Method
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TO-15 with selective ion monitoring (SIM) to achieve low-level reporting limits. It should be
noted that the Work Plan (AMEC, 2012a) indicated that samples would be shipped to
TestAmerica Laboratories, Inc. (TestAmerica), of Costa Mesa, California. However,
TestAmerica was unable to provide the number of required canisters for the residential
sampling before the July 2012 sampling event. As such, Air Toxics was selected as a
replacement, and the samples from the subsequent sampling events were also analyzed by
Air Toxics.

The Work Plan also indicated that if concentrations of COCs in indoor air at a residence were
greater than Tier 1 and Tier 2 or 3 screening criteria, confirmation samples would be collected
following the same procedures as the initial samples, as soon as access could be arranged.

4.1 PRE-SAMPLING ACTIVITIES

Activities performed prior to the indoor air sampling are described in the following sections.

4.1.1 Residential Buildings

On July 10, 2012, Vicki Rosen and Matt Salazar of EPA, and Avery Patton of AMEC,
personally delivered fact sheets to the 17 residences in the Indoor Air Study Area. As part of
this effort, EPA knocked on the doors of each residence. If the resident was home, he or she
was requested to participate in the indoor air testing and was provided a fact sheet. If the
resident was not home, the fact sheet was left in the mail box. Seven of the 17 residents
requested to participate in the indoor air sampling program (six of the residences were
available for sampling in July 2012; the seventh residence was not available at that time and
samples were collected in January 2013).

Immediately prior to conducting sampling at each residential building, a building survey
(including low-level PID monitoring and an assessment of preferential pathways) and an
interview with the building resident/tenant were conducted. AMEC and EPA conducted the
building surveys at residences RB1 through RB6 on July 19, 2012 and at residence RB7 on
January 22, 2013. Each residential building survey included a site walk to identify appropriate
indoor, crawl space, and outdoor air sampling locations and to evaluate potential sources and
uses of VOCs. A low-level PID was used to facilitate the identification of indoor sources of
VOCs. In addition, AMEC staff screened each building for potential preferential pathways that
may allow for subsurface vapors to enter into indoor air. Observations from the building
surveys are summarized below.

X:\16000s\161051\4000\2013_12 Final IA Report\01_text_cvr_slips\Final IA Report Text.docx 5
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Summary of Building Survey Observations at
Residences Included in the Vapor Intrusion Evaluation Study

Residence Potential Indoor Sources of VOCs PID Detections Potential Preferential
ID Pathways
RB1 New memory foam pad mattress within None Qrams in bathroom,
past 6 months. kitchen
RB2 Smoking indoors. None Qrams in bathroom,
kitchen
RB3 None identified. None D_rams in bathraom,
kitchen
Pest control chemicals sprayed outside Drains in bathroom,
RB4 . - None .
3 to 4 days prior to sampling. kitchen
Within approximately the last 6 months, Drains in bathroom,
RB5 . - None .
new carpet/furniture and paint. kitchen
New carpet/furniture, recently dry- .
RB6 cleaned clothes, one resident uses None D_rams in bathroom,
kitchen
solvents at work.
Carpets cleaned in December, hobby or Drains in bathroom,
RB7 . None .
craft area located in garage. kitchen

4.1.2 Commercial Building

On November 13, 2012, a building survey was performed by AMEC and EPA with Larry
Cowles of Apple; Kathleen Goodhart of Cooley, LLP, legal counsel for Apple; and Lyn Barshay
of Menlo Equities Management Company, the property manager. The building survey included
an interview with Mr. Cowles and Ms. Barshay and a pre-sampling site inspection with low-
level PID monitoring to evaluate potential preferential pathways and indoor air sources of
VOCs.

The details of the building survey for the commercial building are included in AMEC’s
November 27, 2012 submittal. As noted in that document, VOCs used in the lab areas include
isopropyl alcohol, 2-butoxyethanol, and ethanolamine, none of which are among the list of
VOCs to be analyzed in indoor air at the building.

There are three main HVAC units (AH1 through AH3) that service the former AMI building,
with the air handling units located on the roof. Additionally, one other HVAC unit (AH4)
services laboratories in the southwest corner of the building. Apple personnel turned off the
HVAC approximately 34 hours prior to sampling (at 10pm on Friday, February 25), and it
remained off until the sampling effort was complete. Documentation that the HVAC was off
during sampling is included in Appendix A.

4.2 INDOOR, CRAWL SPACE, AND AMBIENT AIR SAMPLING

The sampling activities conducted as part of the study are described in the following sections.
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4.2.1 Residential Buildings

Residential indoor air, crawl space, and outdoor ambient air samples were collected over an
approximately 24-hour period, immediately after the building survey. AMEC sampled indoor
air, crawl space, and outdoor ambient air at residences RB1 through RB6 on July 19 to July
20, 2012 and at residence RB7 on January 22 to 23, 2013. EPA was present during the
sampling of RB1 through RB6, but not RB7.

Two primary indoor air samples were collected at each residence, for a total of 14 primary
indoor air samples. At each building, one sample was located within a main living area, and
another was located near an area with potential preferential pathways (i.e., the kitchen or a
bathroom). Additionally, three blind field duplicate indoor air samples were collected
simultaneously using T-splitters at residences RB4, RB6, and RB7. One crawl space sample
was collected at each residence, with the exception of RB3 and RB6, where the crawl space
was not accessible, for a total of five crawl space samples. Each crawl space that was
sampled was accessed through a closet and the ground surface was unfinished. Outdoor
ambient air samples were also collected at residences RB1, RB4, and RB7 concurrent with the
indoor air sampling in those residences.

4.2.2 Commercial Building

On January 27, 2013, AMEC collected nine primary indoor air samples and one blind field
duplicate indoor air sample at the former AMI building (Figure 3). Larry Cowles of Apple and
Roger Lion of Erler & Kalinowski, Inc., environmental consultant for Apple, were also present.
Two outdoor ambient air samples were also collected; one on the roof and one at ground level
near the northwest corner of the building (in an approximately upwind direction).

The indoor air, crawl space, and outdoor ambient air samples at the former AMI building were
collected over an approximately 10-hour period. The sampling period of 10 hours was based
on a typical worker exposure period.

42.3 Field Methodology

The fieldwork was conducted by trained AMEC personnel (a California Professional
Geologist). The samples were collected into 6-liter Summa™ canisters, fitted with designated,
laboratory-supplied, flow controllers (24-hour flow controllers for the residential buildings and
10-hour flow controllers for the commercial building), all of which were individually certified by
the analytical laboratory to be clean and free of contamination. The Summa™ canister media
certification reports are presented in Appendix B. Sampling was conducted at each building
using the following methodology:
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e Prior to sampling, AMEC personnel removed the Swagelok® nut cap from each 6-
liter Summa™ canister, attached the designated, laboratory-supplied flow controller
to the canister, and then fitted the Swagelok® nut cap to the top of the flow
controller. To test the vacuum in each canister and to confirm that there were no
leaks in the fittings, AMEC personnel performed a “shut-in test” by briefly opening
and then closing the valve on each canister, creating a vacuum within the flow
controller, and monitoring the vacuum on the gauge on the flow controller for
several minutes to confirm that it was stable. If the vacuum was not stable, the
fittings were tightened and the test was performed again.

e Following the “shut-in test,” AMEC personnel placed the canisters in their
designated locations within and outside the building. Samples representative of the
breathing zone were placed on boxes and/or other features such that the intake
was at a level of approximately 3 to 5 feet above floor. Preferential pathway
samples were placed on the floor adjacent to the potential pathway being
evaluated. Crawl space samples were placed on the unfinished ground surface
beneath the building, within arm’s reach of the crawl space access point. Outdoor
(ambient) air samples were placed at ground level or on the roof top.

o Each canister valve was then opened to allow sampling to commence, starting with
the outdoor air samples. Approximately 30 minutes to 1 hour after commencing
sampling, the canisters were checked to ensure that they were operating properly
(i.e., by confirming that the vacuum in each canister had dropped from its initial
reading).

o After approximately 24 hours for residential sampling and 10 hours for commercial
sampling, with a vacuum of approximately -3 to -6 inches of mercury (in Hg)
remaining in each canister, AMEC personnel closed the valve on each canister.
The flow controller was then removed from each canister, and the Swagelok® nut
cap was replaced on the canister to prevent leakage during transit.

e The canisters and flow controllers were then placed into cardboard boxes for
shipment to Air Toxics for analysis.
The Air Sampling Form—Summa Canisters was completed during the sampling and includes
basic project information, sampling information (including sample IDs, samples times, canister
and flow controller IDs, and beginning and ending vacuums), and weather information. A copy
of the Indoor Air Sampling Form—Summa Canisters is included in Appendix D.

The information recorded on the field sampling sheet was cross-checked with the information
recorded on the sample identification tags attached to each canister and was used
subsequently to prepare the chain-of-custody forms included with the sample shipment.

424 Laboratory Analysis

All samples were analyzed by Air Toxics using EPA Method TO-15 in SIM mode for the list of
COC:s for this investigation, as defined in the Work Plan (AMEC, 2012a). Specifically, the
COC:s for this investigation include the following:

e 1,1-dichloroethane (1,1-DCA),
e 1,1-dichlorethene (1,1-DCE),
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e Cis-1,2-DCE

e trans-1,2-dichloroethene (trans-1,2-DCE),
e Freon 113,

e 1,1,1-trichloroethane (1,1,1-TCA),

e TCE

e toluene,

e tetrachloroethene (PCE), and
e vinyl chloride.

In addition, EPA requested that chloroform be added to the list of analytes to evaluate whether
chemicals in indoor air may be present in crawl space air unrelated to subsurface sources
(personal communication with Mr. Matt Salazar, October 20, 2011). Chloroform is used as an
indicator because it is present in tap water as a disinfection byproduct and, because it is
volatile, it can be found in indoor air where tap water is used, such as residences. Chloroform
measurements in indoor air and crawl space air are used to assess whether chloroform
volatilizing from tap water use has affected crawl space air. If COCs also are measured in
indoor air and crawl space air in similar ratios to chloroform, this may indicate that the source
of these chemicals is not related to subsurface conditions but rather related to ambient indoor
air conditions. Similarly, chloroform may be indicative of sub-slab conditions unrelated to vapor
intrusion.

5.0 RESULTS

The following sections present the results of the vapor intrusion evaluation. The results for the
residential buildings are summarized in Table 1, and the results for the commercial building
are summarized in Table 2. Copies of the laboratory analytical reports and chain-of-custody
records are included in Appendix E.

51 QUALITY ASSURANCE/QUALITY CONTROL EVALUATION

The purpose of the quality assurance/quality control (QA/QC) procedures is to assess the
guality of the data by evaluating field equipment cleaning procedures, and the accuracy,
precision, and completeness of the data. QA/QC procedures were described in the Quality
Assurance Project Plan (QAPP) submitted with the Work Plan (AMEC, 2012a). AMEC
reviewed analytical data consistent with EPA Region 9 Tier 2 (U.S. EPA, 2002) guidelines and
the USEPA Contract Laboratory Program National Functional Guidelines for Superfund
Organic Methods Data Review (National Functional Guidelines; U.S. EPA, 2008).

The field QA/QC samples included four blind field duplicate samples collected simultaneously
with each corresponding primary sample using a T-splitter. The blind field duplicate samples
were associated with the following primary indoor air samples: residential samples RB4-IA1-
20120720 (labeled with a false identifier of RB4-1A3-20120720), RB6-1A1-20120720 (labeled
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with a false identifier of RB6-1A3-20120720), and RB7-1A1-20130123 (labeled with a false
identifier of RB7-1A3-20130123); and commercial sample AMI-IA4-20130127 (labeled with a
false identifier of AMI-IA9-20130127). In addition, Air Toxics analyzed surrogate spike
samples, method blank samples, laboratory control samples (LCSs), and laboratory control
sample duplicates (LCSDs), and performed continuous calibration verification to provide
internal quality control.

The Project Manager has reviewed the data in accordance with the National Functional
Guidelines (U.S. EPA, 2008), and the Quality Assurance Officer also reviewed the data and
confirmed that the Quality Assurance/Quality Control (QA/QC) procedures outlined in the Work
Plan were met. The data generated meet all DQOs specified in the QAPP and considered
complete. The complete data quality review is included in Appendix F.

5.2 METEOROLOGICAL DATA

Meteorological data for this investigation were obtained from the Moffett Field Meteorological
Station, located in Moffett Field, near Mountain View, California
(http://www.wunderground.com/history/airport/KNUQ/2013/1/27/DailyHistory.html?req city=NA
&req_state=NA&req_statename=NA). Data were collected for the time period corresponding to
the sampling periods, and include maximum and minimum temperatures, precipitation
accumulation, and a summary of hourly wind speed and direction. The meteorological data
were cross-checked with field observations documented in the field sampling logs, and the
published data matched our field observations.

5.3 SCREENING CRITERIA

The selection of screening criteria for evaluation of the analytical data collected in this
investigation is presented in the Work Plan and Addendum, with the exception of screening
level modifications presented in a memorandum from Kathleen Salyer of the EPA to Stephen
Hill of the Water Board (EPA, 2013b). The analytical data were evaluated using a tiered
approach, as defined below:

e Tier 1: Indoor air sample results were compared to outdoor air concentrations to
evaluate whether indoor air quality may be affected by ambient sources.

e Tier 2: Indoor air sample results were compared to short-term health-risk-based
screening criteria, including Minimal Risk Levels (MRLs) (ASTDR, 2013) or Interim
Short-term Response Action Levels for TCE (EPA, 2013b).

e Tier 3: Indoor air sample results were compared to long-term health-risk-based
screening criteria (Regional Screening Levels [RSLs], EPA, 2013a) or California-
modified indoor air screening levels for PCE (EPA, 2013b).

The screening criteria selected for the Tier 2 and Tier 3 screening level assessments for the

residential buildings and former AMI building are presented in Tables 1 and 2, respectively.
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54 ANALYTICAL RESULTS

The analytical results for indoor, crawl space, and outdoor ambient air samples collected at
residences RB1 through RB7 and the former AMI building are summarized below.

541 Residential Buildings

The indoor air results were greater than the Tier 1 screening criteria for toluene at each
residence, and for chloroform, TCE, toluene, and PCE at residence RB7 (Table 1) (i.e., the
reported concentrations of these chemicals in indoor air were higher than in outdoor air).
However, no VOCs exceeded the Tier 2 or Tier 3 screening criteria, with the exception of TCE,
which was detected at levels slightly above the RSL (Tier 3) in indoor air in building RB7
(concentrations in the crawl space were below the RSL).

Four VOCs were detected in the residential study (toluene, chloroform, TCE, and PCE).
Toluene was detected in all residential air samples (i.e., from residences RB1 through RB7)
and the associated outdoor air samples at concentrations approximately three to four orders of
magnitude less than the Tier 2 (3,800 micrograms per cubic meter [ug/m?]) and Tier 3 (5,200
ug/m®) screening criteria. Toluene concentrations ranged from 0.90 to 7.6 pug/m? in indoor air
samples, 0.14 to 6.4 pg/m? in crawl space samples, and 0.51 to 5.7 pg/m? in outdoor ambient
air samples (Table 1).

Chloroform, TCE, and PCE were detected in the indoor and/or crawl space samples only at
residence RB7. Chloroform is not a COC for the Indoor Air Study Area; it was analyzed as an
indicator of the relationship between indoor air and crawl space air. Chloroform was detected
in indoor air, but was not detected above the detection limit in crawl space air. TCE was
detected in all three indoor air samples (two primary and one duplicate) collected at residence
RB7 at concentrations (ranging from 0.44 to 0.53 pg/m°) slightly exceeding the Tier 3
screening criterion (the residential RSL) for TCE (0.43 ug/m®). TCE was also detected in the
crawl space sample from residence RB7 at a concentration of 0.30 ug/m?, which is less than
the RSL. TCE was not detected in the outdoor air samples. PCE was detected in all three
indoor air samples collected at RB7, but at concentrations (ranging from 0.25 to 0.28 ug/m®)
less than the RSL of 0.4 ug/m?® for PCE. PCE was not detected in the crawl space air sample.

The Work Plan indicated that if concentrations of COCs in indoor air at a residence were
greater than Tier 1 and Tier 2 or 3 screening criteria, confirmation samples would be collected
following the same procedures as the initial samples, as soon as access could be arranged.
As noted above, the results for one COC (TCE) at one building (RB7) marginally met these
criteria.

Following receipt of the analytical data for building RB7 on February 8, 2013, AMEC provided
the data to the Water Board and EPA via email on February 11, 2013. In a phone conversation
between Ann Verwiel and Avery Patton of AMEC, Matt Salazar of the EPA, and Roger Papler
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of the Water Board on February 21, 2013, Mr. Salazar indicated that, based on the results for
TCE at RB7, the EPA would offer an additional round of sampling to the residents of RB7. Mr.
Salazar indicated in a follow-up call with Ms. Patton on March 6, 2013 that the residents of
RB7 had declined additional sampling. He indicated that no additional follow-up would be
needed for RB7, other than to send a letter summarizing the results. However, additional
testing will be offered to the residents of RB7 in January or February of 2014, in accordance
with a December 11, 2013 letter from the Water Board to GE and SMI (Water Board, 2013b).

54.2 Commercial Building

The indoor air results at the commercial building were greater than the Tier 1 screening criteria
for toluene at each sample location, and for chloroform and 1,1,1-TCA at one location each
(Table 2) (i.e., the reported concentrations of these chemicals in indoor air were higher than in
outdoor air). However, no VOCs exceeded the Tier 2 or Tier 3 screening criteria.

Chloroform is not a COC for the Indoor Air Study Area; it was analyzed as an indicator of the
relationship between indoor air and sub-slab air (although sub-slab samples were not collected
at the commercial building). 1,1,1-TCA was detected in one of the eight indoor air samples, but
not in outdoor air. The detected concentration of 1,1,1-TCA (0.23 ug/m®) was approximately
five orders of magnitude below the commercial RSL of 22,000 pg/m?®. Toluene was detected in
all samples at concentrations ranging from 4.8 to 7.0 pg/m? in indoor air samples and 0.28 to
0.41 pg/m? in outdoor ambient air samples. Toluene concentrations were approximately three
to five orders of magnitude below the commercial RSL of 22,000 ug/m?. Because no VOCs
were detected above Tier 2 and 3 screening criteria in the commercial building, sub-slab
sampling is not considered necessary.

6.0 DISCUSSION AND CONCLUSIONS

With the exceptions of the detections noted above, the concentrations in indoor and outdoor
air are comparable, and no VOCs were detected above Tier 2 (short term) screening criteria.
TCE was detected in one residential building (RB7) at a concentration slighter higher than the
Tier 3 (long term) screening criterion.

The maximum detected concentration of TCE in residence RB7 (0.53 pg/m?) is only slightly
greater than the residential RSL (0.43 ug/m®) and the concentration in the crawl space air
sample was below the RSL. While TCE has been reported in groundwater near residence
RB7, TCE and PCE were both detected at higher concentrations in indoor air than in crawl
space air, indicating that the source of these chemicals may be from the use of household
products. The RB7 resident noted that the carpets were recently cleaned and that there is a
hobby area in the attached garage; cleaning products and glues can contain both PCE and
TCE. For these reasons, measurements at RB7 are not considered indicators that VOCs in
groundwater are migrating to indoor air.
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Toluene concentrations reported in the commercial building were greater than ambient air
concentrations by an order of magnitude, but remain three to five orders of magnitude below
the Tier 2 screening level. Toluene is a common component of paints and adhesives, and is
also common in commercial indoor air. The reported concentrations of toluene are not
considered a reliable indicator that VOCs in groundwater are migrating to indoor air.

Chloroform was analyzed to evaluate whether chemicals in indoor air may be present in crawl
space or sub-slab air unrelated to subsurface sources. Chloroform is generally present in
indoor air due to drinking water. If chloroform is detected in crawl space or sub-slab air, it is
possible that other chemicals present in indoor air (due to household/commercial or other
above-ground sources) can migrate into the crawl space or sub-slab area. However, in this
case, the detected concentrations of chloroform in indoor air are only slightly above the
reporting limit; therefore, using chloroform results to evaluate the possible downward flow of
indoor air is not possible.

While TCE and cis-1,2-DCE are the main COCs detected in groundwater in this area, there
were no detections of cis-1,2-DCE in indoor air, TCE was detected above the screening level
in only one home and may be due to indoor sources of the chemical, and the other VOCs
detected in indoor air (toluene, PCE, and 1,1,1-TCA) are not present at elevated
concentrations in groundwater (see Section 2). In addition, TCE and other VOC results were
below their shallow soil gas ESLs for the protection of indoor air in residential areas in the
samples collected along Homestead Road. Therefore, detections of these chemicals in indoor
air are not likely related to vapor intrusion.

No other VOCs were detected in the residential buildings or the commercial building.

7.0 RECOMMENDATIONS

Although TCE was detected above the screening level in building RB7, the source of TCE is
not likely related to vapor intrusion and as of March 2013, the resident was not interested in
additional sampling. As such, no change to current occupancy of the building or remedial
action is recommended. However, in accordance with the Water Board's December 11, 2013
letter to GE and SMI, additional testing will be offered to RB7 and the other residences in the
Indoor Air Study Area in January or February 2014 (Water Board, 2013b). A work plan will be
submitted to the Water Board by January 8, 2014 to address the requirements presented in
the December 11, 2013 letter. Following the sampling, an addendum to this report will be
prepared that documents the results of the additional sampling performed and provides
updated conclusions and recommendations.

Based on the results of the commercial indoor air sampling, no further action related to vapor
intrusion from groundwater is recommended at the former AMI building.
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SUMMARY OF ANALYTICAL RESULTS FOR INDOOR, CRAWL SPACE, AND OUTDOOR AIR SAMPLES AT RESIDENTIAL BUILDINGS *

TABLE 1

Intersil/Siemens Site, Indoor Air Study Area

All concentrations are presented in micrograms per cubic meter (ug/m®)

Cupertino, California

amec”

Residence Chloro- cis-1,2- [trans-1,2-| Freon Vinyl
1D Sample ID Sample Type Date Collected form 1,1-DCA | 1,1-DCE DCE DCE 113 1,1,1-TCA TCE Toluene PCE Chloride
RB1 RB1-CS1-20120720 Crawl Space July 19-20, 2012 <0.87 <0.14 <0.071 <0.14 <0.71 <14 <0.20 <0.19 0.72 <0.24 <0.046
RB1-1A1-20120720 Indoor Air July 19-20, 2012 <0.89 <0.15 <0.072 <0.14 <0.72 <14 <0.20 <0.20 1.4 <0.25 <0.047
RB1-1A2-20120720 Indoor Air July 19-20, 2012 <0.83 <0.14 <0.068 <0.14 <0.68 <1.3 <0.19 <0.18 14 <0.23 <0.044
RB2 RB2-CS1-20120720 Crawl Space July 19-20, 2012 <0.89 <0.15 <0.072 <0.14 <0.72 <14 <0.20 <0.20 0.47 <0.25 <0.047
RB2-1A1-20120720 Indoor Air July 19-20, 2012 <0.93 <0.15 <0.076 <0.15 <0.76 <15 <0.21 <0.20 1.6 <0.26 <0.049
RB2-1A2-20120720 Indoor Air July 19-20, 2012 <0.89 <0.15 <0.072 <0.14 <0.72 <14 <0.20 <0.20 2.9 <0.25 <0.047
RB3 RB3-1A1-20120720 Indoor Air July 19-20, 2012 <0.91 <0.15 <0.074 <0.15 <0.74 <14 <0.20 <0.20 1.2 <0.25 <0.048
RB3-1A2-20120720 Indoor Air July 19-20, 2012 <14 <0.22 <0.11 <0.22 <1.1 <2.1 <0.30 <0.30 0.92 <0.38 <0.071
RB4 RB4-CS1-20120720 Crawl Space July 19-20, 2012 <0.87 <0.14 <0.070 <0.14 <0.70 <14 <0.19 <0.19 0.55 <0.24 <0.046
RB4-1A1-20120720 Indoor Air July 19-20, 2012 <0.87 <0.14 <0.070 <0.14 <0.70 <14 <0.19 <0.19 1.1 <0.24 <0.046
(RB4-1A3-20120720) (Duplicate) ' <0.84 <0.14 <0.068 <0.14 <0.68 <13 <0.19 <0.18 1.2 <0.23 <0.044
RB4-1A2-20120720 Indoor Air July 19-20, 2012 <0.84 <0.14 <0.068 <0.14 <0.68 <1.3 <0.19 <0.18 0.90 <0.23 <0.044
RB5 RB5-CS1-20120720 Crawl Space July 19-20, 2012 <0.83 <0.14 <0.067 <0.13 <0.67 <13 <0.18 <0.18 0.14 <0.23 <0.043
RB5-1A1-20120720 Indoor Air July 19-20, 2012 <0.97 <0.16 <0.079 <0.16 <0.79 <1.5 <0.22 <0.21 2.3 <0.27 <0.051
RB5-1A2-20120720 Indoor Air July 19-20, 2012 <0.82 <0.14 <0.067 <0.13 <0.67 <1.3 <0.18 <0.18 2.0 <0.23 <0.043
RB6 RB6-1A1-20120720 Indoor Air July 19-20, 2012 <0.79 <0.13 <0.064 <0.13 <0.64 <1.2 <0.18 <0.17 1.9 <0.22 <0.041
(RB6-1A3-20120720) (Duplicate) ' <0.80 <0.13 <0.065 <0.13 <0.65 <1.3 <0.18 <0.18 1.9 <0.22 <0.042
RB6-1A2-20120720 Indoor Air July 19-20, 2012 <0.82 <0.14 <0.067 <0.13 <0.67 <1.3 <0.18 <0.18 1.6 <0.23 <0.043
RB7 RB7-CS1-20130123 Crawl Space [January 22-23, 2013| <0.89 <0.15 <0.072 <0.14 <0.72 <1.4 <0.20 0.30 6.4J <0.25 <0.047
RB7-1A1-20130123 Indoor Air January 22-23, 2013 1.1 <0.13 <0.063 <0.13 <0.63 <1.2 <0.17 0.48 763 0.25 <0.041
(RB7-1A3-20130123) (Duplicate) ' 1.1 <0.13 <0.065 <0.13 <0.65 <13 <0.18 0.53 49J 0.28 <0.042
RB7-1A2-20130123 Indoor Air January 22-23, 2013 1.1 <0.13 <0.064 <0.13 <0.64 <1.2 <0.18 0.44 49 0.26 <0.041
Maximum Detected Concentration 1.1 ND ND ND ND ND ND 0.53 7.6 0.28 ND
Tier —Comparison to Background/Outdoor Ambient Air
RB1 RB1-OA1-20120720 Ambient Air July 19-20, 2012 <0.85 <0.14 <0.069 <0.14 <0.69 <1.3 <0.19 <0.19 0.65 <0.24 <0.045
RB4 RB4-0A1-20120720 Ambient Air July 19-20, 2012 <0.89 <0.15 <0.072 <0.14 <0.72 <14 <0.20 <0.20 0.51 <0.25 <0.047
RB7 RB7-0OA1-20130123 Ambient Air January 22-23, 2013| <0.80 <0.13 <0.065 <0.13 <0.65 <1.3 <0.18 <0.18 5.7 <0.22 <0.042
Tier 2—Comparison of Short-Term Health Based Screening Criteria
Acute Inhalation MRL 2 NA NP NP 7933 790 NP 11,000 - 3,800 1,360 1,300
Intermediate Inhalation MRL * NA NP 79.3 793 ° 790 NP 3,800 - NP NP 77
Interim Short-term Response Action Levels ° -- -- - -- - - - 2 - - -
Tier 3—Comparison to Long-Term Health Based Screening Criteria
Residential Screening Level — Indoor Air © NA 1.5 210 63° 63 31,000 5,200 0.43 5,200 047 0.16
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SUMMARY OF ANALYTICAL RESULTS FOR INDOOR, CRAWL SPACE, AND OUTDOOR AIR SAMPLES AT RESIDENTIAL BUILDINGS *
Intersil/Siemens Site, Indoor Air Study Area
Cupertino, California

TABLE 1

Notes
1. Indoor, crawl space, and outdoor/background ambient air samples collected by AMEC into individually-certified 6-liter Summa™ canisters fitted with 24-hour flow-controllers
and analyzed by Eurofins Air Toxics, Inc. of Folsom, California using EPA Method TO-15 in selective ion mode (SIM).
. Minimal Risk Levels (MRLs) for acute exposures (i.e., exposure durations of 1 to 14 days) for the inhalation pathway (ATSDR, 2013).
. Value published for trans-1,2-DCE is selected as a surrogate for cis-1,2-DCE.
. Minimal Risk Levels (MRLs) for intermediate exposures (i.e., exposure durations of >14 to 365 days) for the inhalation pathway (ATSDR, 2013).
. Interim Short-term Response Action Level specified by USEPA Region 9 (EPA, 2013b). Value is based on a hazard index of 1. Exceedance of this concentration levels triggers
mitigation; exceedance of three times this concentration triggers an immediate response.
. Regional Screening Levels (RSLs) for residential air (EPA, 2013a). Lower of cancer or noncancer values presented.
7. The current RSL for PCE of 9.4 pg/m3 reflects recent updates to PCE's toxicity criteria by EPA. California has not yet adopted these revised criteria. Therefore, the screening level
for PCE is based on California’s toxicity criterion and EPA's methods for estimating exposure.

abhwdN

o

Abbreviations

Bold indicates concentrations detected above reporting limit. J = The analyte was positively identified; the associated numerical value is the approximate
Shaded values exceed Tier 3 long-term screening level. concentration of the analyte in the sample.
Duplicate sample results presented in parentheses. NA = not applicable; chloroform is measured as an indicator of the connection between indoor
< = not detected above the laboratory analytical reporting limit air and crawl space air and is not a COC for indoor air at this site
1,1-DCA = 1,1-dichloroethane ND = not detected
1,1-DCE = dichloroethene NP = not published
cis-1,2-DCE = cis-1,2-dichloroethene TCE = trichloroethene
trans-1,2-DCE = trans-1,2-dichloroethene PCE = tetrachloroethene
Freon 113 = 1,1,2-trichloro-1,2,2-trifluoroethane 1,1,1-TCA = 1,1,1-trichloroethane
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SUMMARY OF ANALYTICAL RESULTS FOR INDOOR AND OUTDOOR AIR SAMPLES AT FORMER AMI BUILDING *
Intersil/Siemens Site, Indoor Air Study Area
Cupertino, California

All concentrations are presented in micrograms per cubic meter (ug/m®)
Chloro- cis-1,2- | trans-1,2- Freon Vinyl
Sample ID Sample Type Date Collected form 1,1-DCA | 1,1-DCE DCE DCE 113 1,1,1-TCA| TCE Toluene | PCE Chloride
AMI-IA1-20130127 Indoor Air January 27, 2013 <0.82 <0.14 <0.067 <0.13 <0.67 <13 <0.18 <0.18 4.8 <0.23 <0.043
AMI-1A2-20130127 Indoor Air January 27, 2013 <0.84 <0.14 <0.068 <0.14 <0.68 <13 <0.19 <0.18 7.0 <0.23 <0.044
AMI-1A3-20130127 Indoor Air January 27, 2013 <0.87 <0.14 <0.071 <0.14 <0.71 <14 <0.20 <0.19 5.8 <0.24 <0.046
AMI-1A4-20130127 Indoor Air January 27, 2013 <0.88 <0.15 <0.072 <0.14 <0.72 <14 <0.20 <0.19 6.7 <0.24 <0.046
(AMI-1A9-20130127) (Duplicate) ' <0.87 <0.14 <0.071 <0.14 <0.71 <14 <0.20 <0.19 6.8 <0.24 <0.046
AMI-1A5-20130127 Indoor Air January 27, 2013 0.91 <0.14 <0.069 <0.14 <0.69 <13 <0.19 <0.19 5.0 <0.24 <0.045
AMI-IA6-20130127 Indoor Air January 27, 2013 <0.89 <0.15 <0.072 <0.14 <0.72 <14 <0.20 <0.20 5.7 <0.25 <0.047
AMI-IA7-20130127 Indoor Air January 27, 2013 <0.88 <0.15 <0.072 <0.14 <0.72 <14 <0.20 <0.19 5.6 <0.24 <0.046
AMI-IA8-20130127 Indoor Air January 27, 2013 <0.83 <0.14 <0.067 <0.13 <0.67 <13 0.23 <0.18 6.0 <0.23 <0.043
AMI-1A9-20130127 Indoor Air January 27, 2013 <0.87 <0.14 <0.071 <0.14 <0.71 <14 <0.20 <0.19 6.8 <0.24 <0.046
Maximum Detected Concentration 0.91 ND ND ND ND ND 0.23 ND 7.0 ND ND
Tier —Comparison to Background/Outdoor Ambient Air
AMI-OA1-20130127 Ambient Air January 27, 2013 <0.79 <0.13 <0.064 <0.13 <0.64 <1.2 <0.18 <0.17 0.28 <0.22 <0.041
AMI-OA2-20130127 Ambient Air January 27, 2013 <0.80 <0.13 <0.065 <0.13 <0.65 <1.3 <0.18 <0.18 0.41 <0.22 <0.042
Tier 2—Comparison of Short-Term Health Based Screening Criteria
Acute Inhalation MRL 2 NA NP NP 7938 790 NP 11,000 - 3,800 1,360 1,300
Intermediate Inhalation MRL* NA NP 79.3 7933 790 NP 3,800 - NP NP 77
Interim Short-term Response Action Level ° -- -- -- -- -- -- -- 7.0 -- -- -
Tier 3—Comparison to Long-Term Health Based Screening Criteria
Commercial/lndustrial Screening Level — Indoor Air © | NA 7.7 880 | 260° 260 | 130,000 | 22,000 [ 30 [ 22000 | 27 | 2.8

Notes

1. Indoor and outdoor/background ambient air samples collected by AMEC into individually-certified 6-liter Summa™ canisters fitted with 8-hour flow-controllers and analyzed
by Eurofins Air Toxics, Inc. of Folsom, California using EPA Method TO-15 in selective ion mode (SIM).

a b owN

. Minimal Risk Levels (MRLs) for acute exposures (i.e., exposure durations of 1 to 14 days) for the inhalation pathway (ATSDR, 2011).
. Value published for trans-1,2-DCE is used as a surrogate for cis-1,2-DCE.
. Minimal Risk Levels (MRLSs) for intermediate exposures (i.e., exposure durations of >14 to 365 days) for the inhalation pathway (ATSDR, 2013).
. Interim Short-term Response Action Level specified by USEPA Region 9 (EPA, 2013b). Value is based on a 10-hour workday and a hazard index of 1. Exceedance of

this concentration levels triggers mitigation; exceedance of three times this concentration triggers an immediate response.

~N o

. Regional Screening Levels (RSLs) for industrial air (EPA, 2013a). Lower of cancer or noncancer values presented.
. The current RSL for PCE of 47 pg/m? reflects recent updates to PCE's toxicity criteria by EPA. However, California has not yet adopted these revised criteria. Therefore,

the screening level for PCE is based on California toxicity criterion and EPA's methods for estimating exposure.
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TABLE 2

SUMMARY OF ANALYTICAL RESULTS FOR INDOOR AND OUTDOOR AIR SAMPLES AT FORMER AMI BUILDING *
Intersil/Siemens Site, Indoor Air Study Area
Cupertino, California

Abbreviations
Bold indicates concentrations detected above reporting limit.
Duplicate sample results presented in parentheses. NA = not applicable; chloroform is measured as an indicator of the connection between indoor
< = not detected above the laboratory analytical reporting limit air and crawl space air and is not a COC for indoor air at this site
1,1-DCA = 1,1-dichloroethane ND = not detected
1,1-DCE = 1,1-dichloroethene NP = not published
cis-1,2-DCE = cis-1,2-dichloroethene TCE = trichloroethene
trans-1,2-DCE = trans-1,2-dichloroethene PCE = tetrachloroethene
Freon 113 = 1,1,2-trichloro-1,2,2-trifluoroethane 1,1,1-TCA = 1,1,1-trichloroethene
References

Agency for Toxic Substances & Disease Registry (ATSDR), 2013, Minimal Risk Levels (MRLs) for Hazardous Substances, July. http://www.atsdr.cdc.gov/mrls/mrllist.asp
U.S. Environmental Protection Agency (EPA), Regions 3, 6, and 9, 2013a, Regional Screening Levels for Chemical Contaminants at Superfund Sites, November.

http://www.epa.gov/region9/superfund/prg/
U.S. Environmental Protection Agency (EPA), 2013b, Memorandum from Kathleen Salyer of the U.S. EPA to Stephen Hill, Chief, Toxic Cleanup Division, California

Regional Quality Control Board, December 3.
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